The effect of selective umbilical embolization on the common umbilical artery pulsatility index and umbilical vascular resistance in fetal sheep.
In eight anaesthesized fetal sheep (gestational age 112-127 days; term 147 days), embolization of the umbilical placental circulation was performed in order to evaluate the response of the umbilical artery pulsatility index to an exclusive increase in umbilical vascular resistance. Measurements were performed using a 20 MHz pulsed Doppler transducer and an electromagnetic flow meter mounted on the common umbilical artery and catheters at the aortic trifurcation and in one of the umbilical veins. Umbilical vascular resistance was calculated according the Poiseuille equation as the ratio of aortic to umbilical venous pressure gradient and umbilical blood flow. Microspheres were administered at 15-min intervals through a catheter in one of the cotyledonary arteries, until fetal heart rate had decreased beneath 100 beats/min or had become arrhythmic. The period of examination per fetus varied between 60 and 120 min, after which cardiac decompensation occurred. During this period, umbilical perfusion pressure increased from 20.3 +/- 4.9 to 28.1 +/- 4.7 mmHg (SD; P less than 0.01), umbilical blood flow (ml/min) decreased from 342 +/- 127 to 115 +/- 99 mmHg (SD; P less than 0.01), umbilical vascular resistance increased from 0.065 +/- 0.022 to 0.342 +/- 0.150 mmHg.min/ml (P less than 0.01) and common umbilical artery pulsatility index increased from 0.97 +/- 0.23 to 4.03 +/- 1.69 (P less than 0.01). Fetal heart rate did not change significantly (168 +/- 33 prior to cardiac decompensation versus 178 +/- 19 beats/min at baseline condition). The linear correlation between common umbilical artery pulsatility index and umbilical vascular resistance varied between 0.83 and 0.99 and the average correlation was 0.93 (P less than 0.01).(ABSTRACT TRUNCATED AT 250 WORDS)